Regulation of corneal fibroblast MMP-1 secretion by cytochalasins.
Cytochalasins B (CB), dihydroB (H2CB), and D (CD) were found to cause loss of fibronectin (Fn) from the cell surface of normal rabbit corneal fibroblasts, breakdown of F-actin-containing microfilament bundles ("stress fibers"), and increase levels of type I interstitial collagenase (MMP-1) in the medium. In contrast to the effects of plasmin, the cytochalasins caused withdrawal of cells from the Fn mesh but not total loss of the mesh, and the collagenase was essentially all in latent form. The results are consistent with the possibility that cytochalasins, like plasmin, perturb the alpha 5 beta 1 integrin (Fn) receptor. Unlike plasmin, which degrades Fn to result in such a perturbation, however, the cytochalasins are thought to do so by directly disrupting cytoplasmic F-actin microfilaments associated with focal contact adhesive structures, to result in changes in the Fn receptor that cause loss of Fn. Thus, plasmin acting extracellularly and cytochalasins acting intracellularly are both thought to be able to modulate the secretion (and possibly also the synthesis) of MMP-1 by corneal fibroblasts by perturbing the Fn receptor located in the focal contact. The presence of all active collagenase after treatment with plasmin, as opposed to latent collagenase after treatment with cytochalasin, supports the interpretation that the events of secretion and activation of collagenase can be uncoupled.